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FIG. 3 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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' FIG. 9 
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FIG. 11 
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IN-VEHICLE COMMUNICATION SYSTEM 

TECHNICAL FIELD 

[0001] The present invention relates to an in-vehicle com 
munication system, and more particularly it relates to a device 
for connecting a plurality of audio reproducing apparatuses to 
the in-vehicle communication system. 

BACKGROUND ART 

[0002] Unexamined Japanese Patent Publication No. 2003 
274496 discloses a device for setting acoustic characteristics 
of audio reproducing apparatuses in response to a placement 
of speakers in a vehicle and characteristics of the speakers. 
The disclosed device is an acoustic ?eld setting device which 
provides the audio reproducing apparatus with a network 
interface or a card interface, and characteristics data of the 
speakers or information about the placement of the speakers 
in the vehicle are supplied from the outside of the vehicle, so 
that an optimum acoustic characteristics can be set. 
[0003] However, the foregoing document does not disclose 
a speci?c method of determining the placement of the speak 
ers in the vehicle, and all the speakers installed are connected 
to a single audio reproducing apparatus, then the acoustic 
characteristics of each one of the speakers are determined. 
[0004] The vehicle recently has encountered two problems, 
namely, (a) increasing weight due to an increment of harness 
and (b) a lack of space to accommodate the increased harness. 
A conventional in-vehicle communication system employs 
active speaker units which integrate audio reproducing appa 
ratuses with speakers for saving the electrical wiring. This 
con?guration however needs software appropriate for each 
one of the speakers in order to set acoustic characteristics 
proper to the respective speakers. Some in-vehicle network 
needs providing the respective audio reproducing apparatuses 
with an address in advance, so that the speakers are obliged to 
have different product numbers from each other because they 
integrate different software although they look like identical 
ones. 

DISCLOSURE OF INVENTION 

[0005] An in-vehicle communication system comprises a 
plurality of active speaker units, a control unit, and a given 
in-vehicle network for coupling the active speaker units to the 
control unit. The control unit includes a program which 
locates respective coupling points of the active speaker units 
to the in-vehicle network and another program which noti?es 
the speaker units of the coupling points at the vehicle through 
a given method. The plurality of active speaker units include 
a plurality of acoustic characteristics set data, a program for 
determining and setting acoustic characteristics set values 
based on the coupling points, a group address common to the 
respective active speaker units, and another program which 
determines tentative addresses recogniZable in the communi 
cations between the active speaker units before storing the 
tentative addresses their own tentative addresses. 
[0006] The foregoing structure allows the control unit of 
the in-vehicle communication system to locate the coupling 
points of the respective speaker units and notify the speaker 
units of their coupling points. Use of the obtained tentative 
addresses allows each one of the respective active speaker 
units to recogniZe a command, supplied through the in-ve 
hicle network, as the command addressed to itself, and to set 
the data, speci?ed among plural acoustic characteristics data, 
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as its own acoustic characteristics. The foregoing structure 
thus advantageously saves preparing the software which 
includes different addresses as well as acoustic characteris 
tics for the respective active speaker units. 

BRIEF DESCRIPTION OF DRAWINGS 

[0007] FIG. 1 shows a structure of an in-vehicle communi 
cation system in accordance with a ?rst embodiment of the 
present invention. 
[0008] FIG. 2 shows a block diagram illustrating a structure 
of an active speaker unit in accordance with the ?rst embodi 
ment. 

[0009] FIG. 3 shows tables listing data stored in a control 
unit in accordance with the ?rst embodiment. 
[0010] FIG. 4 shows a protocol of the in-vehicle commu 
nication system in accordance with the ?rst embodiment. 
[0011] FIG. 5 shows a ?owchart illustrating a communica 
tion program carried out by the control unit in accordance 
with the ?rst embodiment. 
[0012] FIG. 6 shows a ?owchart of a program implemented 
by the control unit to locate the coupling points of respective 
active speaker units in accordance with the ?rst embodiment. 
[0013] FIG. 7 shows a ?owchart illustrating a program 
implemented by the control unit to notify the respective active 
speaker units of their coupling points. 
[0014] FIG. 8 shows a ?owchart illustrating a program 
implemented by the active speaker unit in accordance with 
the ?rst embodiment for determining a tentative address. 
[0015] FIG. 9 shows a ?owchart illustrating a program 
implemented by the active speaker unit in accordance with 
the ?rst embodiment for obtaining a tentative address. 
[0016] FIG. 10 shows a structure of an in-vehicle commu 
nication system in accordance with a second embodiment of 
the present invention. 
[0017] FIG. 11 shows tables which list data stored in a 
control unit in accordance with the second embodiment. 
[0018] FIG. 12 shows a protocol of the in-vehicle commu 
nication system in accordance with the second embodiment. 

DESCRIPTIONS OF REFERENCE MARKS 

[0019] 1 control unit 
[0020] 2A, 2B, 2C, 2D, 20A, 20B, 20C, 20D active speaker 

unit 
[0021] 11 control unit 
[0022] 12 microphone 
[0023] 13 audio signal outputting device 
[0024] 20 speaker 
[0025] 21 ampli?er 
[0026] 22 audio controller 
[0027] 23 aural signal inputting section 
[0028] 24 communication interface (communication I/F) 
[0029] 25 microprocessor 
[0030] 26 memory 
[0031] 100, 101 vehicle 
[0032] 200, 201 in-vehicle network 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Embodiment l 

[0033] The ?rst exemplary embodiment of the present 
invention is demonstrated hereinafter with reference to some 
of the accompanying drawings. FIG. 1 shows a structure of an 
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in-vehicle communication system in accordance with the ?rst 
embodiment of the present invention. As shown in FIG. 1, 
vehicle 1 00 is equipped with ring- shaped topology in-vehicle 
network 200. Vehicle 100 includes control unit 1 at its front, 
and active speaker units 2A, 2B, 2C and 2D at its front left 
(hereinafter referred to as FL), rear left (RL), rear right (RR) 
and front right (FR). These devices are coupled to in-vehicle 
network 200. Data input/output section (not shown in FIG. 1) 
outputs data along the coupling direction of speaker unit 2D 
as shown with arrow marks in FIG. 1, and the data supplied 
circulates through speaker units 2D, 2C, 2B and 2A in this 
order as the shape of the network tells, then is fed into control 
unit 1. 
[0034] FIG. 2 shows a block diagram illustrating a structure 
of the active speaker unit. As shown in FIG. 2, active speaker 
units 2A, 2B, 2C and 2D receive or transmit data from or to 
network 200 through communication UP 24. Aural signal data 
is supplied to aural signal inputting section 23, and runs 
through acoustic controller 22, ampli?er 21 before the data is 
output from speaker 20. Command data is supplied to micro 
processor 25 so that given programs can implement pro 
cesses. Memory 26 stores optimiZed values of acoustic char 
acteristics in advance for the speakers placed at FR, RL, RR, 
and RL. 
[0035] FIG. 3 shows tables listing data stored in the control 
unit in accordance with the ?rst embodiment. As shown in 
FIG. 3, device table T1 includes the information about the 
devices coupled to network 200. To be more speci?c, the 
column of ID (values of input data) shows the sequence of 
data supplied from control unit 1. In this ?rst embodiment, the 
devices refer to active speaker units 2A, 2B, 2C and 2D, and 
the columns of device information list the active speaker units 
and their names. The columns of device attribute list the 
information proper to the devices. To be more speci?c, as the 
coupling points of speaker units 2A, 2B, 2C and 2D are 
marked with FR, RR and so on, “PR”, “RR” and others are 
stored. As a group address, address a common to the forego 
ing speaker units is stored; however, this ?rst embodiment 
does not necessarily store address a to be related to other data 
in device table 1, but it can be stored separately. 
[0036] Measured information table T2 includes tentative 
addresses of the respective active speaker units 2A, 2B, 2C 
and 2D, and response times needed in communication by 
those speaker units. The tentative addresses are detailed later. 

[0037] Speci?c operation of the in-vehicle communication 
system discussed above is demonstrated hereinafter with ref 
erence to FIG. 4-FIG. 9. FIG. 4 shows a protocol of the 
in-vehicle communication system in accordance with the ?rst 
embodiment. When four active speaker units 2A-2D shown in 
FIG. 1 are coupled to in-vehicle network 200, this protocol is 
implemented through network 200. In FIG. 4, active speaker 
unit 2A is referred to as FL speaker, and speaker units 2B, 2C, 
and 2D are referred to as RL speaker, RR speaker units and FR 
speaker unit respectively. 
[0038] FIGS. 5, 6, and 7 show ?owcharts illustrating the 
communication programs in accordance with the ?rst 
embodiments. FIG. 5 shows a ?owchart illustrating a com 
munication program carried out by the control unit in accor 
dance with the ?rst embodiment. FIG. 6 shows a ?owchart of 
a program implemented by the control unit to locate the 
coupling points of respective active speaker units in accor 
dance with the ?rst embodiment, to be more speci?c, it details 
the process in S54 shown in FIG. 5. FIG. 7 shows a ?owchart 
illustrating a program implemented by the control unit to 
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notify the respective active speaker units of their coupling 
points, to be more speci?c, it details the process of S55 shown 
in FIG. 5. 
[0039] FIGS. 8 and 9 show ?owcharts illustrating the com 
munication programs of active speaker units 2A, 2B, 2C and 
2D. FIG. 8 shows a ?owchart illustrating a program imple 
mented by the active speaker units in accordance with the ?rst 
embodiment for determining their tentative addresses. FIG. 9 
shows a ?owchart illustrating a program implemented by the 
active speaker units in accordance with the ?rst embodiment 
for obtaining their tentative addresses, to be more speci?c, it 
details the process of S83 shown in FIG. 8. 
[0040] The process in control unit 1 is ?rstly described with 
reference to FIG. 1-FIG. 7. As shown in FIG. 1, control unit 1 
broadcasts its own address to all of the devices coupled to 
network 200, then starts communication, locates the coupling 
points of active speaker units 2A, 2B, 2C, and 2D, and noti?es 
the speaker units of their coupling points. This process is 
detailed hereinafter with reference to the ?owcharts. 
[0041] Control unit 1 starts running the program for imple 
menting the protocol as shown in FIG. 5. First, control unit 1 
broadcasts its own address to all the devices coupled to in 
vehicle network 200 (S51), so that the devices can transmit 
data to control unit 1. Then control unit 1 broadcasts a starting 
command for implementing a series of protocols to group 
address a listed in device table T1 shown in FIG. 3 (S52). 
[0042] Respective active speaker units 2A, 2B, 2C and 2D 
are set to receive a command about group address 0t. The 

respective speaker units receive the starting command, and 
then implement communication and manipulation among 
themselves following a tentative address determining pro 
gram. The tentative address determining process is detailed 
later with reference to FIG. 8. 

[0043] During the foregoing process of the speaker units, 
control unit 1 con?rms whether or not the tentative addresses 
of the speaker units are determined (S53). If the tentative 
addresses are not yet determined (No), the loop is repeated 
until the addresses are determined (Yes). After the determi 
nation, control unit 1 starts the process of locating the cou 
pling points of the respective speaker units (S54). The way of 
locating the coupling points is described with reference to 
FIG. 6. Control unit 1 broadcasts a response requesting com 
mand as parameter NIl to group address 0t (S61). 
[0044] Each one of active speaker units 2A, 2B, 2C and 2D 
receives the response requesting command, and only speaker 
unit 2A placed at FL returns a response message, because its 
tentative address is equal to parameter NIl. Control unit 1 
stores the time period when it receives this response message 
as a communication response time. Although it is not shown 
in FIG. 4 or FIG. 6, each one of the speaker units is designed 
such that reception of the response requesting command 
prompts the speaker units to return the response message at 
given intervals and in given number of times, and a total 
communication response time is calculated. Then differences 
between the response times of the respective speaker units 
can be recogniZed more clearly. Determination of the com 
munication response time prompts measured information 
table T2 shown in FIG. 3 to store tentative address NIl and 
the obtained response time (S62). As discussed above, the 
program for locating the coupling points of the active speaker 
units coupled to in-vehicle network 200 respectively can 
detect the differences between the response times taken from 
the data input/output section in control unit 1 to each one of 
the speaker units. The coupling points of each one of the 
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active speaker units thus can be located by detecting the 
differences betWeen the response times. 
[0045] Then the same process is repeated to tentative 
addresses N:2, 3 and 4 for obtaining the response times from 
every speaker unit by referring to these tentative addresses. 
For this purpose, parameter N has an additional one, ie 
N:N+l (S63). It is con?rmed Whether or not parameter N is 
a greater number than the given total number of active speaker 
units 2A, 2B, 2C and 2D (S64). When parameter N is smaller 
than or equal to the given total number (No), the process 
returns to S61 for repeating the loop. When parameter N is 
greater than the given total number (Yes), the step moves on 
to the next step (S65). 
[0046] In the case of the ring netWork shoWn in FIG. 1, the 
differences betWeen the response times of respective active 
speaker units 2A, 2B, 2C and 2D depend largely on the delay 
of reading data through the interface Which couples respec 
tive devices to the ring netWork and the delay produced by 
electrical ampli?cation, rather than the physical distance 
from the speaker units to the data input/output section of 
control unit 1. In this ?rst embodiment, each one of active 
speaker units FR, RR, RL, FL shoWn in FIG. 1 has a longer 
response time in this order. 
[0047] The preceding discussion proves that device table 
T1 shoWn in FIG. 3 tells the order of coupling active speaker 
units 2A, 2B, 2C and 2D to netWork 200, so that measured 
information table T2 can uniquely identify the tentative 
address and the data input value (ID). The result of this ?rst 
embodiment is shoWn in parentheses on table T2. 
[0048] Control unit 1 thus locates the coupling points of 
active speaker units 2A, 2B, 2C and 2D (S65), then it noti?es 
the speaker units of the information about the located cou 
pling points (S55). 
[0049] The noti?cation process of the coupled points to the 
speaker units is described hereinafter With reference to FIG. 
7. In this process, the respective device attribute information 
shoWn in table T1 and the tentative addresses shoWn in table 
T2 are broadcasted as parameters to group address a sequen 

tially (S71-S74). In other Words, control unit 1 noti?es the 
coupling points in vehicle 100 to a plurality of active speaker 
units 2A, 2B, 2C and 2D having group address a by using the 
tentative addresses of the respective speaker units as param 
eters. 

[0050] The foregoing process alloWs the respective speaker 
units to obtain the device attribute information ?t for their 
oWn tentative addresses, so that acoustic characteristics set 
values appropriate to the coupling points in vehicle 100 can 
be established. 
[0051] Next, the determination of tentative addresses of 
active speaker units 2A, 2B, 2C and 2D is described With 
reference to FIG. 4, FIG. 8 and FIG. 9. As shoWn in FIG. 8, 
this process recogniZes Whether or not the tentative address 
has been obtained (S81), and When the address has been 
obtained (Yes), the process Waits for a determination of a 
tentative address of another active speaker unit (S82). When 
the tentative address is not obtained yet (No), the process 
carries out obtaining the tentative address (S83). 
[0052] The foregoing determination process is further 
described With reference to FIG. 9. As shoWn in FIG. 9, the 
process sets Waiting times at random (S91), and Waits until the 
Waiting times are over (S92). To be more speci?c, When the 
Waiting times are not over (No), step S92 is repeated. When 
the Waiting times are over (Yes), the process moves on to next 

step (S93). 
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[0053] In the instance shoWn in FIG. 4, speaker unit 2A 
coupled at point FL (referred to as “FL Speaker” in the draW 
ing) starts requesting for obtaining the tentative address ?rstly 
among speaker units 2A, 2B, 2C and 2D. FL speaker unit 2A 
uses an initial tentative address “1”, and broadcasts a message 
of requesting for obtaining the tentative address to group 
address a using parameter “1” (S94). This message teaches 
other active speaker units 2B, 2C and 2D that FL speaker unit 
2A obtains tentative address “1”, so that the next obtainable 
tentative address is “2”. Then speaker units 2B, 2C and 2D 
coupled at point RL, RR, and FR do the same process for 
obtaining their oWn tentative addresses. The respective 
speaker units request obtaining a tentative address at random 
intervals, so that the four speaker units scarcely request it at 
one time. HoWever, the requests can be overlapped, in other 
Words, one of other remaining speaker units requests the same 
address value as the received one, or receives the same 
address value tWice. To prevent this overlapping, the process 
needs to con?rm Whether or not the tentative address is over 
lapped (S95). When the overlap exists (Yes), the value 
becomes invalid and the process returns to the step of setting 
a random Waiting time (S91). When no overlap exists (No), 
the tentative address is stored (S96). 
[0054] The tentative addresses of each one of active speaker 
units 2A, 2B, 2C and 2D are thus determined recogniZable 
uniquely among the respective speaker units, and the number 
of the addresses is not greater than the total number of the 
speaker units coupled to in-vehicle netWork 200, and yet the 
addresses are in running numbers. 
[0055] In this ?rst embodiment, the devices coupled to 
netWork 200 are only speaker units 2A, 2B, 2C and 2D; 
hoWever, other devices can be coupled thereto, and placement 
of those other devices betWeen the respective speaker units 
alloWs clarifying the difference in response time more clearly. 
The devices are not limited to audio reproducing apparatuses, 
but they can be any apparatus, such as an AV receiver, as long 
as they can be coupled to the netWork. 
[0056] As discussed above, the in-vehicle communication 
system in accordance With this ?rst embodiment comprises 
the folloWing elements: 
[0057] a plurality of active speaker units 2A, 2B, 2C and 
2D; 
[0058] control unit 1; and 
[0059] in-vehicle netWork 200 to Which the active speaker 
units and control unit 1 are coupled. 
Control unit 1 includes: 
[0060] a program for locating the coupling points of the 
respective speaker units; and 
[0061] another program for notifying the speaker units of 
their coupling points at vehicle 100 through a given method. 
The plurality of speaker units include: 
[0062] a plurality of acoustic characteristics set data, 
[0063] a program for determining and setting acoustic char 
acteristics set values based on the coupling points, 
[0064] a group address common to the respective speaker 
units, 
[0065] a program for determining tentative addresses rec 
ogniZable and communicable among the speaker units, and 
storing the tentative addresses as their oWn ones through a 
given method. 
The foregoing structure alloWs control unit 1 to locate the 
coupling points of the active speaker units, and noti?es them 
of their coupling points. The respective speaker units recog 
niZe commands, Which are issued through netWork 200 and 
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addressed to themselves, by using the tentative addresses 
obtained, and select stipulated data and set that data as their 
oWn acoustic characteristics out of the plurality of acoustic 
characteristics set data. Thus there is advantageously no need 
to prepare the softWare having different addresses and acous 
tic characteristics for the respective speaker units. 

Embodiment 2 

[0066] The second exemplary embodiment is demonstrated 
hereinafter With reference to some of the accompanying 
draWings. FIG. 10 shoWs a structure of an in-vehicle commu 
nication system in accordance With the second embodiment. 
This in-vehicle communication system additionally includes 
audio signal outputting device 13 and microphone 12 Which is 
coupled to control unit 11, besides the elements of the in 
vehicle communication system in accordance With the ?rst 
embodiment. 
[0067] As shoWn in FIG. 10, vehicle 101 is equipped With 
ring-shaped topology in-vehicle netWork 201. Vehicle 101 
includes control unit 11 and audio signal outputting device 13 
at its front, microphone 12 coupled to control unit 11 and 
placed in front of the front seat, and active speaker units 20A, 
20B, 20C and 20D at its front left (hereinafter referred to as 
FL), rear left (RL), rear right (RR) and front right (FR) respec 
tively. These speaker units are coupled to in-vehicle netWork 
201. An audio signal supplied from audio signal outputting 
device 13 is fed into the respective speaker units through 
netWork 201. 
[0068] The active speaker units have the same construction 
as those shoWn in FIG. 2, and control unit 11 includes a sound 
pressure measuring circuit Which extracts a sound level of a 
predetermined frequency band from aural signals supplied 
from microphone 12. MeanWhile the sound pressure level can 
be measured by using softWare in part. The foregoing struc 
ture alloWs control unit 11 to collect the sound generated by 
each one of the speaker units through microphone 12, thereby 
extracting the sound pressure level of the predetermined fre 
quency band. 
[0069] FIG. 11 shoWs an instance of the data stored in 
control unit 11 in accordance With the second embodiment. 
As shoWn in FIG. 11, device table T11 includes information 
about the devices coupled to the in-vehicle netWork. The 
information contains additionally an item of a sound pressure 
level besides the items described in the ?rst embodiment such 
as IDs Which identify the respective speaker units. This neW 
item includes sound pressure data of the frequency band, 
Which data is to be measured by microphone 12 When the 
respective speaker units reproduce a given test audio signal. 
The respective speaker units and microphone 12 have been 
placed in advance at the points shoWn in FIG. 10. In this 
second embodiment, the test audio signal comes from the 
middle and high frequency bands. Use of the test audio signal 
in this range alloWs differentiating input sound pressures 
from each other With ease, Which input sound pressures are 
obtained from the respective speaker units. Because the use of 
test audio signal in the foregoing frequency band alloWs eas 
ily and clearly discriminating the attenuation levels due to the 
difference in travel-distances of the reproduced sound from 
the coupling points of speaker units 2A, 2B, 2C and 2D to 
microphone 12. The guideline of adequate frequency band for 
the test audio signal ranges from 400 HZ to 12 kHZ; hoWever, 
the test signal is not limited Within this range. Device table 
T11 stores address 0t as a group address common to the 

respective speaker units. It is not necessary for table T11 to 
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store this address to be associated With other data, but this 
address can be separately stored from the other data. Mea 
sured information table T12 stores tentative addresses 
obtained by the respective speaker units and the measured 
sound pressure data as the table T2 in the ?rst embodiment 
does. 
[0070] A speci?c operation in the foregoing structure is 
demonstrated hereinafter With reference to some of the 
accompanying draWings. FIG. 12 shoWs a protocol of the 
in-vehicle communication system in accordance With the sec 
ond embodiment. In FIG. 12, respective active speaker units 
20A, 20B, 20C and 20D are referred to as FL Speaker, RL 
Speaker, RR Speaker, and FR speaker. 
[0071] First, control unit 11 broadcasts its oWn address to 
all the devices coupled to in-vehicle netWork 201, so that the 
devices can transmit data to control unit 11. Then control unit 
11 broadcasts a starting command for implementing a series 
of protocols to group address a listed in device table T11 
shoWn in FIG. 11. Tentative addresses, corresponding to the 
starting command, of the respective speaker units can be 
determined in the same Way as described in the ?rst embodi 
ment, thus the description thereof is omitted here. After the 
determination of the tentative addresses, control unit 11 
broadcasts a mute request for muting the active speaker units 
to group address 0t. Next, control unit 11 prompts audio signal 
outputting device 13 to output a test audio signal to in-vehicle 
netWork 201. 
[0072] Then control unit 11 uses a request for releasing the 
mute as a parameter, thereby setting tentative address “ l ”, and 
broadcasts the tentative address to group address 0t. The 
active speaker unit having the tentative address “1” repro 
duces the sound of the test audio signal, and control unit 11 
collects this sound through microphone 12, and extracts a 
given frequency level through the sound pressure level mea 
suring circuit. The extracted frequency level and the tentative 
address are stored in measured information table T12. In a 
similar Way, sound pressure levels of remaining speaker units 
having tentative addresses 2-4 are measured. After every 
sound pressure level is measured, the tentative addresses are 
set as IDs of device table T11 by using the sound pressure 
levels stored in table T11 and the measured sound pressure 
levels stored in table 12, so that the coupling points corre 
sponding to the tentative addresses can be determined. After 
this, using the tentative addresses as parameters, control unit 
11 noti?es the respective speaker units of their oWn coupling 
points. This is also done similarly in the ?rst embodiment. 
[0073] In the previous embodiments, a ring-shaped topol 
ogy in-vehicle netWork is used; hoWever, a bus topology 
in-vehicle netWork can Work With a protocol similar to the one 
used in the previous embodiments. The ?rst and the second 
embodiments can be combined together for locating the cou 
pling points of the respective active speaker units. 

INDUSTRIAL APPLICABILITY 

[0074] An in-vehicle communication system of the present 
invention can be useful for the softWare built-in a plurality of 
active speaker units coupled to an in-vehicle netWork and also 
for the coupling process to the netWork. 

1. An in-vehicle communication system comprising: 
a plurality of active speaker units, a control unit, and a 

given in-vehicle netWork to Which the active speaker 
units and the control unit are coupled, 
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wherein the control unit includes: 
a program for locating coupling points of respective 

active speaker units at the in-vehicle network; and 
a program for notifying the speaker units of their cou 

pling points at the vehicle through a given method, 
Wherein the plurality of active speaker units includes: 

a plurality of acoustic characteristics set data; 
a program for determining and setting acoustic charac 

teristics set values based on the coupling points; 
a group address common to the active speaker units; and 
a program for implementing communications betWeen 

the active speaker units, determining tentative 
addresses recognizable betWeen the active speaker 
units through a given method, and storing the tentative 
addresses as their oWn addresses. 

2. The in-vehicle communication system of claim 1, 
Wherein the given in-vehicle netWork forms a ring topology. 

3. The in-vehicle communication system of claim 1, 
Wherein the program for locating coupling points of the 
respective active speaker units detects differences of commu 
nication response time from a data input/output section 
included in the control units to each one of the active speaker 
units. 

4. The in-vehicle communication system of claim 1, 
Wherein the tentative addresses are determined to be not 
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greater than a total number of the active speaker units coupled 
to the given in-vehicle netWork and to be in consecutive 
numbers. 

5. The in-vehicle communication system of claim 1, 
Wherein the control unit noti?es the active speaker units hav 
ing the group address of their coupling points in the vehicle 
and their oWn tentative addresses as parameters. 

6. The in-vehicle communication system of claim 1, 
Wherein at least one audio signal outputting device is coupled 
to one of the in-vehicle netWork and the respective plurality of 
active speaker units, and the control unit includes a micro 
phone and a sound pressure level measuring circuit Which 
extracts an input level of a given frequency band of sound 
supplied to the microphone. 

7. The in-vehicle communication system of claim 6, 
Wherein the control unit receives a given test audio signal 
reproduced from each one of the active speaker units, and 
locates the coupling points of the active speaker units based 
on the sound pressure level extracted by the sound pressure 
level measuring circuit. 

8. The in-vehicle communication system of claim 7, 
Wherein the test audio signal is a signal at a middle and high 
frequency band. 


